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wmm i 
mm i 
mfow i 



mm 2003-001753 ^- V I 1/ 

mmmmm] 

mmmm t sntx., < t o<om mmma, znsts i o 2 <ow& 

«(2LaS i ON^±iS53^i-^Ifm#W^-7^^-> r >^ (Mg) RZf/X 
Ii7;v5-^A (Al) ^a^n^^fl-^^-tffSiim^^LTv^c,}:^^ 

o n h jt\Mw t ta h m <d mm h ft i> & ^ mmzrnm ti±m%& mmmm -e 

[fflfsjfcg 3 ] mjfBl§m«^^i^5t^Z n S t S i O 2 Offi-S^T* "3 
, ZnStS i 0 2<^^it^5 0 : 5 0-9 0 : 1 0 C9iEffl^&& £ <!: 

[fflfjfrE 4 ] HuffiSI«ffW<7)3£^^Z n S t S i 0 2 <Oi&&MT& <0 
, ZnSiSi 0 2 c7)^;Wtrt ? &j8 0 : 2 0 - £ Sr^fc "T 3 \z 

im^m 5 ] mmnfomi<D3ii&fttfL as iONt*^ sio 2 t 

S i a 2 O 3 <Dmt(D*)l<tt& 1 0:90-50:5 Of^^-t 

[fff^6] L a S i ON^itt^ L a 2 O 3 <h S i O 2 t S i 3N4 

<D^)v\tm^2 0:30:5 ox*hz>^ t zmfflLt-t 2>mi&%5 \z%?m<o%mb. 

[»**7] fl(riB»*fr#*ttc^j!jp$iL^-7^^*>^A (Mg) RZT/X 
(±T^5-^A (A 1 ) Ol^3 0~6 5a tra%til.ri:$:#ti:t^>B : l* 

i£v>tif*&!BgUi t l±*fc*&tit #SE&*fi, , ? n S S i O 2 
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2/ 



VdXliL a S i ON^i^tt&^IMttl^^y^A (Mg) RW/X 
(iTi^-^A (Al) ^va^tL/c^^^tflBilM^^L-C^ 19 . Ztlbft 

mmnmm&fto uit xmm k *j < iibg s n -c v > * ^ t * #m t -r & it* 

mmfrb&xmujtAMmmizmifhti, 'j?%<ti>n (c u ) t-tz 
mmfcfcWkR V s > v 3 > (si) * t-rz mmfcfcm z ^mmm t % & 

[ft^ig i o ] mm&mmmm^iti&mmmii, f$L&&3 s o n m 

[0 0 0 1 ] 

[0002] 

«j:i9, TvtfrT-t zmm-rztzitxDummikt LT, CD^DVDC 

^-6tt*<?9— o fc Lt> ftffiil^^t tL&lff IRISH® £ 2 mM&t-f2>^& 
m^mZti, S4f fflOjtEiiftf D V D - V ideo ^DVD-ROM 

mm ^ $ ti tz tr ? h ^^wfnie^s 1 , :<7)<t9^iWF B ii^Lt 
mm z ti tzmg. % & l t v ^ 0 

[0 0 0 3] 
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3/ 



xm-um zftfz mmmm- & ^ x f± , *@ ^ kiEium^ c £ ^ ^ -cm: 2 
m* y )YL xmm 2 ntzmm. z w l x v> & q 

[0 0 0 4] 

£ff£^7- (Pr) J: 19 *>+5ti;iSi^ifiii^7- (Pw) &Cl£^i-& ,1 <h Hi 

o t, ^Mf ^isite k-s £ *^ isiim £^4t $ - tic «t o r^f 

[0 0 0 5] 

£ i-e, it mmm* t &mffi&x&&w&&&mt%mzmmmz&^xytA 

X [Lim, L21, L 31, L4S- • - J tL/;i^ L0l«tLTf*- 
^Offifl/^^T 9*^^t±, L 11, L21, L 31, L4S- • • 

/mtZft d^^fix L2f, L31, L4| - • • ^^LT V—*f If- Art* 

kb£+s*l, L2m^Lxr-9m^m/^^ttfrom / £^$, L3i, L4i 

[0 0 0 6] 

[m WXM 1 ] mm 2001-243655 

mmmm l x 7 1 -t %> mm] 

mum 2 003-3095670 



&m 2 0 0 3 - 0 0 1 7 5 3 ^- v : 4/ 

lJf, L2f, L31, L41- • • »±+^**aija^S:^rLTV»*^5?7& s ** 
*>, Lll, L21, L31, L41- • • lc^£f2flM<WI4 1 LTti\ ± 
[0 0 0 7] 

ii^ti*^ti-cv^feiim<7)^i^v> < oTWijfc&ifl^x c/i en turn K*5*t 

« £ * TtfSM^O LIU, L21, L 31, L4lffl <7>IEgUgSO*m <h L 
[0 0 0 8] 

[0 0 0 9] 
[00 10] 

[mm z m&k-r tz & <d 
titzmkvmmmm tzm*.. < t b-mmmtzmmit. znsts i 

0 2<7)?MX(iLa S i ON^i^tt^f IftWl^^^v^A (Mg 
) SOVXtiT^-^A (Al) ^^n^tL^+W^^trfEfiM^^L-CV^ 
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[0 0 1 1 ] 

z<d£ o w-mz-stsmmmii, ^^m^it^^^^-^tti,^^ urn 

Oituie tc is it -2) +53* SSt^M Sr^rLTv^dt^<b, If $Rf tf ? 2 S t?* -6 
I<7)H ft Alt® £ & & fflfl O M a* <b ft & & v > tf #S filUf t « ± H & * If *Ri BHW 
[0012] 

£ fc, mfIBI§«#:«tt^±^^ ? Z nStS i O 2 OjS^-C*&*i^U»±, 
ZnS^S i O 2 O-t/Wt^S 0:5 0 -90:1 OWilt^^iH^H L 
<, 1^)8 0 : 2 0W:^ J i^iU»o ZnSW^W50% 
*$fe&&^ ±ie^ft^Ci5{t^>^t»Oi6:T^ «t ^lt^<bftM«M 
£ ttfmmt ^ Zn SO*^Jt* s 9 0 tl^jaot 
*9 y t£Z>frb-C3b*)^ ZnStS i 0 2<7)*^t^8 0 : 2 

[0 0 13] 

ltTl2ifm#:W^±^5t^L a S i ONt4i»^i:ii, S i O 2 £ S 
i 3N4MI a 2 O 3 Ofn^O^l/Jtft, 10:90- 5 0:5 0X'&2>Zt 
#f i L^ 0 CltUi, S i O 2< 7 >*^iktfl 0%3kffiX~$>2>tWk^?9 v ZtfX 

I), S i a 2 O 3<7)fP<0^e;vit75 ? 5 0~9 0 A 

v^^W 6 £ t ii tC, ?y y ? <D§££. £ &5±? 2> Z £ hhfrhXfr 
%>o £*nb £#l£1-*Uf, L a 2 O 3 <!: S i02^S i 3N4 <D*:)V}£i)*1fo2 0 

: 3 0 : 5 ot*^.^^ ? if«tiL^o 

[0 0 14] 

ttiliE# 2003-3095670 



mm 2 0 0 3 - 0 0 1 7 5 3 ^- V \ 6/ 

ttz, mtmmfcmtfimijttztitz-??* *>v& (M g ) r^/xut^^- 

? A (A 1 ) ^iti 3 0 ~ 6 5 a t m%t^SlHf t Lv^ Q .ItUi, 
~>^A (Mg) ^l/VX^T^ A (A 1 ) ^)iai7) ? 3 0 a t m%^iff~C 
t , Tfcii^Wiib < & *9 1" r * ^a6ffi#l^jg^ipIUl6:Ti-^>-^. 6 5a 

mm ^n-t & mm • n^mm t%zfrbX'$>z> 0 

[0 0 15] 

fin t i±&&2>&mm&mmn, ^rni, znsts io 2 ^ji^wxii l a 

S i ON^i^tt^Hl^f^^v^^y^A (Mg) W/X(i7;i^- 

(ad ^in^n/cffl-^^trieiim^WLTio^, -tL^ffiiim^mi? 
mmz^^xo izmm-rtnL ytxmm^x *)ft^±m<vmmzmmtet°itm& 

[0 0 16] 

Tiiyf2^Altmffllcl£tt^*U &&<£i>m (Cu) £±j£5t^1-£«RJ£Jil 

p'->'j3> (si) z±j&frt?zmmKfcmz^mmmkz-$A,x^z>z 

K*<fc*£fcri^ lul£-|f#fEil/l0^3m±, Wx.lf 4T*o-C4>, 
«SS^izT^5-^A (Al) , 3E$& (Z n) , II (S n) , 

(Mg) (Au) ^<b^*^«t oai«n^*< t ooxStJWfe&ns 

tLTV^ d fcri*J: !)$F3 Lv> 0 Cl*urJ:*U£\ ff4fitO/>f Ofi 
[0 0 17] 
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ttz, mm&mmmm^tti&ummz, rss^3 80nm-450nm 

-e & 2> U - -if tf - A £ BSM-f & £ tc J: o r f S$l pT it£ T 1 ab * - t ?W £ L v » 0 & 
mmZ$miZ^Zn&±fmmi*®L^k&3 8 0 nm-4 5 0 nm«*OaTi 

[0 0 18] 
[0 0 19] 

01 ( a ) »± , o«f s l musst** k frfr & mmmfa 1 0 <D9m & m 

•r^0X§^*BI'e*iJ, 0 1 (b) li, II (a) K^-f A«B £!£:*: L£*&53* 
HfffilH 

[0 0 2 0] 

«#&S#^^^^7fcie»f*l 0(±, ^»^tJl 2 0 mm, WSl. 2 
mm-e^>^R^O^ffi»#-C^)i9, Hi (b) ic^l" «fc 9 1 1 

fc, it»W*W® 1 2 ~ 1 4 fc, Mjii (KM) 15t, SM&M l l 

*WJi 1 2 t^mizt^thtifzL ot2ot, sh^im 1 2 tst^MS 1 3 
t<DfflizmtfbtifzL ii3ot> M^ens 1 3 titwunB 1 4 toiiii:R 

IfbftfcL 2140^ i&m^fflm 1 4 t^iiiiS 1 5 t<Dffll,zmfbtlfzL 3 

i5ot*tx.-6o Loi2oii, iftAfttmi 5 afrbmi>M^mmzmmzm 

)£L, WT, TfcAM 1 5 a Kft^oTL 1130, L 2 H 4 0RT/L 3150 
$ fix & 0 , L3150 («.A*ffl 15ai:fl) iSvHt Jf 

[0 0 2 1 ] 

iTCiltl)^, L0120, L1I30, L 2 B 4 0 3 B 5 0 iZft 

Ltf - ^ mm/m*. zfto ®& \z \± , ^aiim 1 5 a m ^ t> wfer^sfnt ( 

A = 3 8 0 nm~4 5 0 nm) <7) — -*f kf — A L ^'f.i $ tl „ ^<DM£^L0m 
20, L1130, L 2JW 4 O&O'L 31 5 0 <D\,*i*tLfr— oK&t>-£ bti& 0 
Lfztf-oX, L Oil 2 0 IznLXT-tmzm/mkZft d*§^«2> L 1 Jf 3 
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0, L214 OWL 3/15 0 HhLt *ffcf- A L *Bg*f-t-*^I?7& s * *) > 
L 1*3 0 K#LT^-*OfE0^?l££?T9*'£KWU L 2 m 4 ORlfL 3Jf 
5 0 ifrLX U-*f tf-AL &WM1r2>&&rf& 0 > L2140 KfrtLTr'-* 

mm/mziZft im&Kii, L3i 5 o*^LTu-^*if-AL£H?jt-r*i& 

•If IgKiiH D£ ^ - rt ? £> £ o 
[0 0 2 2] 

1 1 J±, t^ISM^ 1 0 tC*#>£bti£ff^ (ft 1 . 2 mm) 

fb £MSSB K fo] it T , ^>-7"l > K 1 1 b CM^^itv^ 

0 iitf) -f 1 1 a W/3Ui 7 > K 1 1 bli, L 012 0 K*t Uf- 9 

nm-4 0 nmCiEt^^^^H L < , 1 a^t'^fi: LtiiO 

. 2^m-0. 4 //raCt'gf^It^H Lv> 0 ^CW&fcl 1 <W#*£ LT(i 

=*->*nit, yymmmm. ABsti, ^*>M^*f<b 

^4 o * -c & . flnitefc £<D&fr h *° «; # - - h #J3&^ * u 7 ^ 

[0 0 2 31 

39!* WW 12 t±, LOl20tLlf30i: ^^IWSWWC+^^S 
2 b#Slt?)iitv>4 0 jSW't'KW 1 3 li, Llf30i;L2i40t^ 

mtE#2 003-3095670 



&m 2 0 0 3 - 0 0 1 7 5 3 ^- S J : 97 

>f)\<--7\ 3 a^t>7>Kl 3 btfmtbftX^&o Zblz^ &W*fflm 1 4(4 
, L2i40i:L3i50 fc&Slft&tfft^WK+^feffiJ**: & o TKffil 
&&#J**fcL, ^0^®{C(4^-7*1 4 aS^v Kl 4 b 7^f£(t <b *tTv> 

[0 0 2 4] 

•r*i<b^-7*l 2 aRtf/Xli? > Kl 2 b, ^-^1 3 aS^/Xli? 
^Kl 3 b, t^:, ^-71 4 3X0=7X^7 y K 1 4 b(4, -eti-TtiL 1 
130, L 21 4 O&C/L 3150 K# Ltf- 9 m?M/~ft$L i k'K 9 
»t* U— *f tf-A L<757JM Kh7-^i:LtOSUS:*fct« ^"^-7'1 2 a, 
13 a, 14 aOS?^^yfli, 1 K^lf hft-tz? \ 1 a O 

m^^^y^t\sim.&^w^-rti^x^ 0 mm^mmi 2-1 4<7)i?^tLT(4 

5 jum-5 0 /(ma^t^-H 5 !^ L<, 10 jum~~4 0 //mCI^t^- 
Lv^ 0 i tc, 12-1 4<Dftft£ LX\±m~WLfcZHZ> 

112~14(i, Tl Off $f Siil CWLT r*- * OfEfl/f?^ d Wste K V 

o 

[0 0 2 5] 

ftSaM 1 5(4, U— if If -A LOfti&fc <h <h * (C^AMM 1 5a*j|S 
L, ^(DW-^t LT(4, 30/<m-2 0 0 ttm\Z®fet& Z.bi)*&t Lv> 0 jtit 
ifill 5 0#fttLt»±, m KER5eS*i& &<7)-e(4&v>7^\ SW^WW 1 2-1 

jfc2ift« 1 5(41^-W-AL<7)«t&&-<h7)^, +^tCflSv^^att«:W 

[0 0 2 6] 

#CK, L0120, L1S30, L 2 1 4 0 l^L 315 0 coMW^t^t: 
[0 0 2 7] 

tlilH#2 003-3095670 
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19 > L1130, L2i40ML3i50i:o 

[0 0 2 81 

X i9^#fit/^(i> L012 0«$^R0 > L 1 Jf 3 0 <7)7frij§^£ T 1 , 
L2140 Ot^S^ £ T 2 , L3150 ^TfcilW £ T 3 t L ^tAtt 
SI 5 aA^l/:L0i2 OORItf RO' (i. 
R0' =R0XTl2xT2 2 XT3 2 

-C#;Ltb*L£ CI tfrh^ R0 = 3 5%, T 1 =T 2 =T 3 =T x t\&7Z.-ffclS. 
R0' =35%XTx6 

£ & £ o mM T"* — 9 cW^nrrf£-C£> £ £ 46 U f± R 0 ' & 3 % J^±£< 

^-C&£d«h^<^ Tx coffin LTfi&j6 6 %m±£^-C&& 0 
[0 0 2 9] 

-f&t?^ &mmzmm^&^xr-?(Dft^mzx&&fzt6iiiz. lis 

30, 1214 01^1315 0 O^Kj&^^I^&j 6 6 %&±Xfr 0 . JL 
o x L012 0«$R0^3 5 %&±X~&til££ ^ 0 
[0 0 3 0] 

w±£#jt it, ^nmmm-frfr&mzmmfoi oiz&^xn. L0120 

tcov^T(iH2 C^1-1tiS^fflv^tL. L1I30, L214 0ML3i5 0 
tco^Tfi ZnStS i O 2 <T>M^Xlt LaSiON ( L a 2 O 3 , S i O2 

OVXfiT^^A (Al) ^v^P^tL^ffiM^t tlTV^ 0 
[0 0 3 1 ] 
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tt\ L0l2 0©*jiWtRWt*o 
[0 0 3 2 ] 

0 2 (a) iZ^-rao^ L0l20(t £*N£*U 1 H h 2 1, % 

2 If H#:M 22, L0 fEflflfl 2 31^1 3?%#1£ 2 4 mm £ tifzmmzmir 

ho \w>2\ mmm% 2 2 w rm 1 j mm.®-m 2 4tit ^Aits 1 5 a 
r tL^ti 2 # g & ^ 1 # g o i§m#mf & £ t £ ep*i- & 0 

[0 0 3 31 

mm2 1(±, ;fcAMMl 5 a^Alt^tt&lx--? 'li-AL^liU W 
TtAltSl 5 a ^ibtBM^-iir^^*iJ^^:^i-t ti>l<z > L 0 lEilM 2 3 lz*k Ztz 

~7 ^* ^y 1 )^ (M g ) > ^ - * A ( A 1 ) , 7-?y (T i ) , ? n A ( C r 
),ft(Fe), h (Co),--;^KNi),a(Cu), M$& (Z 

n) , A (Ge) , m (A g) , S# (Pt) , # (A u) H£ffiv^ 

T;W5-^A (Al) ,i(Au) , m (Ag) , ^ (Cu) XMc\thh<D'g& 

[0 0 3 4] 

L Of SUM 2 3(i, 3fc#3kKl Iffilji^®i-^«S^II2 3 a tJIW* WW 

1 2tBijmisi-^>iEaRSiii2 3 b tmnmztifzffi i^t lti^ 0 l oisfi 
1230H *ieii^s t* & h mm a , m 2 ( a ) k ^-r <t 9 ^ m^ism 2 3 

a £ te^^Hg 2 3 b T^co ^ £ f«f $ tltz&m t^oTi^^, ffife&±<D^ 

L^BSJt^n^) <h. l-^ftCiot, |U2 (b) 

i 9 ^«ss3i2 3 a zmm-f &Kmjkvmm.u.fcWk2 3 b £fti&-t-&7cif^ 

ft ^tigr>5t (iiHfclft K $ ti T I - ^ M <h & & 0 :^^> L 0 IS 
I1M2 3 iz&^xUM^-?M<DMmztifzM&^frt^tim\-<vU5f tX~ltl< 
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[0 0 3 5] 

dT\ L 0/1 2 0 UBS|t£*i& Lii, L1130, L2140 
WL 3115 Ocojljli-J: 19 SI>Jt^g:Ti-<5> C t frb , U-f H-i, LCWt^. 

rm^^s< (3o%w±) , j.o, m^hKh v-*f\£-u L<D-fcm~m u 

faJlfltSrefc*^ (@2 (a) #HB) OSM^t^^lH-e^^.^ (H2 ( 
b) #HS) O^M^t<^M^^v^^|-^ffl^^£^^^ 0 
[0 0 3 6] 

P.2 3 a<WfR L-C§P3 (Cu) SO'y'Jny (Si) <0—Jj*£.l£frt-f2>W 

mmKfcm2 3 bmmtLxm (Cu) s.^v>;^> (s i) <nm 

8 0 nm~~4 5 0 nmfiS^C^v^, a/itKS-C& (12 (a) # 
flS) O * ±1 SMItH 2 1 J; i:ffliot35 t 1" £ £ <h &X 

^zmu-f&z.ttfx^ho ztz, ±j&ft*m (cu) Ri/isv^y (s i) x 

123a <7)±J&5WPil (Cu) X$> 19 > MM^M 2 3b <7)±/&5j^v U =r > ( 

s i ) tm+t L^o 

[0 0 3 7] 

i«SSl2 3 a»0 ! IKII2 3 b (7)9 *>±/&5W£M (C u) Xh 
ZRfcm^tt, 7;i^-^A (Al) , ffif& (Zn) . % (Sn) , -*y* s s?7 
A (Mg) W/3U±:£: (Au) ^^n$ti-Cv^.r i: tffti Lv> 0 iOJ:?* 

±)&5tJ tti, ^^ff {C43V>Tft^^^ (MT"%=a tm%) (Dfe^jtm* 
[0 0 3 8] 
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#11 2 0 0 3 - 0 0 1 7 5 3 ^- V : 13/ 

L 0IBI1II2 3 (DWkW-t L T (2 2 nm-4 0 nmCl^t^) L^ 0 
-ItUi, L0fSfiJjfl2 3<75M^2 nm5fc?iT&& £ *i £ iB^?- & iffllfe K is 

2 3 bOMfftOJt (il£S12 3 a«/liK«2 3 bOlU) l±, 
0. 2-5. Ot^^ijWiU^o 
[0 0 3 9] 

L 0 3E&K 2 3 Sr-Rtr =t -5 Kfgtt hfitzftl 2 4 SCKgl 2 f§S 

«|2 2 tt, L 0ISISBI2 3 ZmmMRVt/Xlilt^tQ^fcmi- L 
, L 0 fEilil 2 3 l± £ ti h W> 1 2 4^^2 2 2 $ ti & 

[0 0 4 0] 

f|lIfttMI2 4^0 f H2|§m#flI2 2 £1$J5£-r&*m«\ $*L* V~«f 

O0j&j&»«b, Al 2O3, A1N, Z n (X ZnS, GeN, GeCrN, Ce 
O2, S iO, S i O 2 > S i 3 N 4 . SiC, La 2 03, TaO, TiC>2 
, SiAlON ( S i O 2 , A1 2 0 3 , S i 3 N 4 RXf A 1 N <DW^) RV* 
LaSiON (L a 2 O 3 , SiO 2 WS i 3 N 4 7;i/* 
A (A 1 ) . y'Jn> (Si) , -trU (C e) , > (T i ) , 3Ef& (Z 

n) , tzstfr (Ta) momitm. mwi, mtm. mwfo3b*^i**:*.t><n 
m&m*m^2>z.ti)m* l< , #tc, z n stsio 2 t<om t &®*m^z>z. 

1 7& ? <t ^iL^o ffi, H 1 SlttftlBt 2 4 RZ/m 2 If Wfll 2 2 SrKJt* - »i 
[0 0 4 1 ] 
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[0 0 4 2] 

L1I30, L 214 OS^'L 315 OWilCo^tp^t^o 
[0 0 4 3] 

±$^1^ LIS 3 0, L 2J14 OjRtFL 3® 5 0 J±, ^1**1 Z n S <h 
S i O 2 <om&VlXl± LaSiON (La 2 0 3) S i0 2 M'S i 3N4O/I 

%m) £^f&5tti-&mnvfmttiz-?y^i/<yA (m s ) rx//xht)\/$-v 

U (A 1 ) «2jn£ft£fE§lJjI (LlieilM, L2|£$1§|, L3iS#l§l) Cio 
•C«^t$tLTV^ 0 C«J:?^j|EH±, Wfe^SfSit (A = 380nm-450 
nm) Ol^— f tf-A LHJt1-**jSi§W t ffi< , ±JS?>1f fRIE^US 

[0 0 4 4] 

^nwcjo^Tfi, i§m#«*i-<7)±^^ z n s s i o 2 om&mt-rzm 

£\ Z n S t S i O 2 <£>^Wtf± 5 0 : 5 0 - 9 0 : 1 OOlEHHI^I-^ - <h 
m+ZL<, $)8 0 : 2 0t:^t^-^^f iJfiLv^o £*U±, ZnS^ 

^i:lot^7 y ^^C^i"< i6r*^«b"C**o ZnS^S i O 2 O^frit 
[0 0 4 5] 

£ fc, mWifcmtt<D3iJ&frZ L a S i O N S i0 2 ^S i 3N4 

RZ/L a 2 O 3 <Dmt(D^)Vitli, 1 0 I 9 0-5 0 I 5 0 1:$>2> Z trfftt L 
d*u±, S i O 2^>*^Jt* J l 0%*8|-C*& £Jg|tw* 7 ? ^9 ^"t < 

5 0 %it*l.ijS$T$wlg:Ti:J: "J Klt^^M&Ti" Z>i)*hX*lb ttz 
> S i 3 N 4 SD { 'L 3203 <Dffi<D*: frjfctf 5 0-90 96t?*S <h , 

lb ^#0.i"tL(i\ L a 2 O 3 i: S i02^S i 3N4 <Z>*;i/Jfc?&*8j 2 0:3 0: 
5 OX^^^t^M^Uti Lv> 0 
[0 0 4 6] 
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:;-e, r±j&5hl tf^ ^«###*tc*3»t*=£S*Ms|- (Z n S t S i O 2 

O^^X(iL a S i ON) CD#J^5 0 a t m%VX±.X^h Z t^M^L, # 
l&IEKjsviTfl -1*17**8 0 a t myoWt^iCWf! Lv^ c 
[0 0 4 7] 

£f>n, ^mn\-&^xi±, mmfcmizmn-rz>-?y*i''y a (M g ) w 

/XiiT^^-^A (Al) (OKI, 3 0 ~ 6 5 a t m%X~$>& Z tffiR £ L < 
, 4 0 ~ 6 0 a t m%^I£^-f £ - bi>*SfciZlftt L < , ft 5 0 a t m%Hf£5El- 
S:t?5 ? fytiL^o l*Ui, -e^'^v^A (Mg) S^/Xlir^ 5 - * A 
(A l ) ©ij]Di^3 0 a t m%*if <h ^jis^ilS < & *9 1" tz*b%Z 

§mMfr±mizi%:Ti-Z>fr^r--$> •) . 6 5 a t m%M^& & ^ ^M^^I^ 
©Tl"^^:^, L 0/f 2 0 UWf^fSii • S^^SII^^^^^Tab^o L£t& ? 
oT, t^v^A (Mg) ^^/X«ir;i/^ A (A 1 ) (DimnmZdO- 

6 5a t m%m^i-tL(i\ ytmmmtmmMzwi$.m£2> 1 t* f -C|! &o 

[0 0 4 8] 

<b & £ l i hew, l 2 isiiM, l 3 mmmiztt-f & teno 

^^XAIt ffifi^#otv^ 0 1"&;b*>, LlfSiiJgl, L 2 ffiilM, L3 
fSilil^/r 5eOS&5t 13 W — 9-* \£ - A L t5*hb M Zti&t, ^ii:«to f 
<7)ffi«ls75^b L r HEilv - ^ £: & & 0 Z<Dt£, LI ISilM, L 2 mm%. L 

) ttliV-f r tf-ALK^&Rlt3W*:£ l*i£?lJfflLTT-* 
- 9 OfSil • 1 Z t tf~C §= & 0 

[0 0 4 9] 

iit\ si«^*tJw^jn$n4^^">^A (M g ) w/xtir;^-^ 
a (a i ) (±sim#fS:*ttc*j-f siaiaififtwfc Ltosi**tto 1- 
±i mmfcmt *± -e *u&& -e *hh t * & - 1- & o <d > - *i k $mmmn * mm 

(^lJx.fi'^ H B B ^«) -TZZ Z<DWi&, Z<7)mitlz£<oXC/N}t 
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[0 0 5 0] 

z<d x i ttmfr <b & & l i izmm, l 2 ieiims^l 3 feini^ mmm 

i:«t 19 , T*^«#SE&5K5Jii-f * ^— 9 s A L<oSfiiK**+^Hit«$iitL 
d <h ht^o £ tz , LI iB^m, L 2 ^'L3 SBfURfcfflWfcl- 

[0 0 5 1 ] 

130, L 214 0 ^.t/ L 315 0 ^Mt^ L 1 fSfiJBI, L 2 feilJjl&^'L 3 

IBilM^mJ?^^tL^tLD 1 , D2MD3i Lfc»<g\ 

DUD2^D3 

umm<vmmD 1 tcov>-c(i 15-40 nmi^L, l 2isiifli^M)?D 2 k 

ov^li 1 0 - 3 0 nm ({1 L, D 1 J^T) KSSSeL, L 3 fSllflflOljlJlD 3 K 
ov^li5-2 5nm (HL, D 2 J^T) Kt5i5e1"*Ltf «fc <^o £0<fc 9 fclRff K 
fx^1"tL(i\ L lSESURK£oT#j£S*LaL 113 0 O^tSa^T 1 
lift 6 0%, L 2 ffiilflU- X o TfUfS; $ L 214 0 OftitjWT 2 Cov^t 
fift7 0%, L 3f£§lJlil^<fcoTf||j£$*i£L 315 O^t^I^T 3 JCov^T 
fift 8 0%t^^ ^0$$*, Tl2 X T22xT32 (Dfeftft 1 1 % £ % 2> 0 
Lf:^ot, L 012 OO^It^R 0t!> ? 3 5%tr^ti(i\ 
R0' =R 0 XT 1 2 XT 2 2 XT 3 2 =I-J4 % 

£&i9, ftTl-e&& L 01 2 Otw^i--Sf*-^Off^7& J +^UpTfi6*U^;Vt 
[0 0 5 2 ] 

ft, L1130, L214 0ML3S50(i, *rti*?ti L 1 IBilJgl, L 2 f £ 
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[0 0 5 3] 

ft*-AL<7)7t-*^^L0i2 0, L 113 0, L 2f4 O^^'L 315 0 

Oi§*K S4^7-i:K£?iitU-f kf-A L OS 2 0, L 

1130, L 214 OS^'L 3150 <7>v>r*i^U^^T^coR|^:I:£;f£ffi 

[0 0 5 4] 

fU, ^HMSM^ ^ & 3fcf B^fttt 10m L0i2 0(:ot»tl±i2 
KTfitffijg&H^bti, L1130, L2i4 0ML3S5 0i:ov»tti, ± 
Ifilf l^n-/^ ( M g ) S OVX t± T ;i/ 5 - * A ( A l ) 7»#n $ 

tifzumm~£^rMj&2tix^*2>ztfrb, l o 1 2 o (Dmtm (ro) ^ 

L 113 0, L214 OM'L 315 0 <DytMM^ (T 1 , T 
2, T3) ^fCi|v^v>9#f^Ltv^ 0 Z<Dfztb^ L1130, L2 
14 0ML 315 0^h(Dr-^(Dm^.iii> i b^^, ftT*t?ab* L 012 0 
fb O -r - * o v » r £ & #14 Zm&^t nTf £ 4: 4* & 0 

[0 0 5 5] 

[0 0 5 6] 

h 3 — n 7 1±, i o <Dmm.jj& %7r;i-xmmx&z>o 

[0 0 5 7] 

1 b«r^rt&3:#2£«l Itm&mt-f&o H4C^tJ:9i:, 

1 l^)H^-71 1 aX^VKl 1 b *i"Cv»&®OtSl3^Ml£, 

* y * u > ^ife^oftffljsEftffi ciot, Rttm 21, ^2 mn&m 2 2 , l 
0 ifiiim 2 3 (AEassm 23a, 23 b) Mil strait 2 4 *m%M*m-$- 
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*t Z> L 0 leilfli 2 3 l± 2 * 0*e«R1£1R 2 3a, 23b 75**fl|^ffi tiotw 
[0 0 5 8] 

friz, M5izjr.-f£ i Loi2o±c mmmtmrnz^^^^- v 

U 7.^>/n-6 1 ^PJ^I-T^C: tH<t *K ^-71 2 aS^7/ Kl 2b^t 

7>K1 2 bri^JSSftfdSW'PRMi 1 2 wiil^IC, *;"?-.y 9 \) >9'&^<D 

£tTM1-&*#£\ MxJ£\ Z n S S i 0 2 <om&1fofrb tzh 9 -Y v ht, "7 
(Mg) Rtlf/XttTn/^-'JA (Al) 

[0 0 5 9] 

0 7 tc^-TJ; 9 l^ffWi 1 2« (EI5#bs) ^^L1S3 
0<7)M (E6#bs) trai:^*2IaI||i9jg-t^i:tcJ:o-C, L113 01I: 
it IE* RAW 13, L 214 0 . it^tfK® 1 4S^'L 3/150 tti&M&tko 
[0 0 6 0] 

f LT, HI 1 \Z7Ts-f X. i L3150H:, ^H^fctt^l * * tf > =r - 
h L, 3 t [Z «£ o tTfelii 1 5 ZfcJ&i-Zo JsLLK X <0 , Tfc 

1 0 OKji75^T"r*o 
[0 0 6 1 ] 

-ALeo-7*-7J*£L0Jf20, L 113 0, L214 01^1315 0(7)i/> 
■f^tw^-fr-CgB^-^ *WWtfrZ> ZtizX*)^ mU<r)Yi/9 )VY- 9 £|B 
iii" * d £ rt ? T* § & o £ > itUmtM 1 0 K -r - * £ fell L tzfe. it. ± JfiOii 
(K I/-f kf-ALO7t-*^*L0l2 0, L1130, L2i4 0M'L 

[0 0 6 2] 
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[0 0 6 3] 

><D~m 7 z7f;1rm^&Z>o ft, - L012 0, L 

113 0, L 214 OS^'L 315 0 ft?>|f fRI^ll ^^-t^fSilH & ffl 

[0 0 6 4] 

(±ffi#i/W-P w, tf^VW-Pm «Pw) ^^jg/^-Pb «Pm) ^ 
[0 0 6 5] 

i en/ w-Pwoi/^^tLtii, mmtMi m m sue r t k m^-t ti 

f£«fcv^\ L OS 2 0 (;*j-r&fSiiU;joV>Tf±, HSlt^ioTL 0SSilfll2 3 £ 
tin*WI2 3a, 2 3 b^il^t^ i 9 ^ ^^^t:f^$ti, L 

1)13 0, L 21 4 O^^L 31 5 0 Uttl-^ffiii^^Tti, BSJt^ioTi 
KLlffiilM. L2IS». L 3 ISMWfl- (If y 7 A (M 

g) RTf/JLteTfr<-?7& (Al) ^@Mbi-^> J: o taV 

^fE^a^^^'lt^ffiiier^; H|^i-tL(f J: v^n L 012 0 ^*j"f£§Efl 
ICisv^Tfi, BSM^tLT ^ L 0fSltM2 3 ^iSM2 3 a, 2 3b 

^itM^L&^J: ^ 4M6:V^^;i/^I^$tL, L113 0, 1 214 0^^1 
315 Olzttlr&mmz&^Xlt, iiCioTL HSMI, L2ISIlfll> L3 

> £/£/-?7-P b<7)l^^<h LTfi, BSJ^-iz J: oTL 01511112 3 S:^/X(iL 
L2ISISM, L 3fBiim^«^i-^_hlS»l-^#^^«^f^^(i 

£A,t*& < , leit/w-p w^#op-f tr-A l^bsj^c j: oan&sfrfcL o 

IBilM 2 3 RW/Xli L 1 f2fiM> L 2 L 3 fSHM^ill £ ti£ J: 9 & 

[0 0 6 6] 
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& mjw r^^ v 'z. ti iz wl < mm m a* e> a * „ %mm mt & , u — r tr - a 
l <7)^jg^fsii/N° 7 - p w tc&jg $ ti^aar^ ( t i - 1 2 ) -cab <9 , t 

(2, V-*f\£-& L<Z>&BEi> t &&'* r 7-P b tCfx^^ti^^fal (t2~t3) t? 

hho -t<om<omm (t mim^t 3JW) i:ov^tt±, i^-ft-AL^ 

JS (± 4 1 ft'* 7 - P m iZtxTE. Ztl&o 
[0 0 6 7] 

? (nwmzte^x— 7zti-% zttfx^&o 

[0 0 6 8] 

&_LK «t «J , fS^S# ( 2 Tff~ 8 Tff) ^M-t^^MCi^v^Tfi, 
K§1^ 7-Pw*tol/-flf-AL <vmMK iot, L 0 IfiilM 2 3 
-&*S«StEJ8l2 3 a, 2 3 b^IStf&^U «£v»(i, L 1 ifiUJjg. L 2 fB&lK. 
L 3fEilIi^«^1-^±fe^W^g^t1-^- 13 ioT, 0rlOfi$S:^fc 
f an v - ? M j&^jK £ ft & o 
[0 0 6 9] 

[0 0 7 0] 

mm^mmirhmm,<D^mt z n stsio 2 Wt^t/XfiL a s i o 

N^±^<h^-^il«#W^fe§lMlftWT^^^^^v^A (Mg) RZf/X 
li7;K-^A (Al) ri*^flnS*Ut#fl-&ffiv*fttf±\/\, itx^m 

frbmi>m^mmmm (lod ^j^fc^fc-g-trSE^iR* 
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[0 0 7 1 ] 

ft, l omm\-<7)mmiMm (lis, L2i, l31, l4i - • •) tco 

v » x it , ±IBI£ifeJSg*lto <£T±ffi*m^ <b & & fE#lJ31 tf ? ft 

tiiti l^ti\ c ti h mmzmm <D—mz<o& ±tmn^ <b & & umm *m^h 

[0 0 7 2 ] 

Ltzti^x, *mfuz&^xit. §&mm&±^ftfrh%&tfin&mmxt)i> 
rm^mm^mm («x.iaoi) o«j£tco^Tiiis5E$n-r, #i 

[0 0 7 3 ] 

$e>tw, _Lifi^Mi?^i^^^^7tis»#:i o*±, mm<Dm^yti&i&m i sub 

f> P - -9* if - A L ri* Alt $ , v > fc> *9> -?> -^WcM O ftfe^HlfcfcT? £> 4 \ * 

^iE»#t;^ l r i> mm mzx$> & 0 d v D&o^gEgBKffc-ctt, ftfa«# 

1 0 <D3£&m&L 1 1 HfflS-tSS^ffiiJP^jK) 0 . 6 mmOjtSait^Ei: 4 <9 , 
TfcSeilSff 1 0 OTtilii* 1 5 KffliS-f * !S3fct±J¥ £ ft 0 . 6mm^^-il 

^«p*-r^>o ra^jc, ^^tcjov^-c \%mm\ tit, %&m&fe\ o^^c 

^<7)OT«AMMi:^^it^tc(i7t3S^»-t-*^ d t fcjtBfcU D V DS^tIg 
[0 0 7 4] 
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[fg»U] 
[0 0 7 5] 

[n»u i ] 

[-9- y y°)U<7)i^m'] 
[0 0 7 6] 

^-7'1 1 aS^7>Kl 1 b ( h 9 y * t? 7f (^-70 t?7f) = 0 . 3 

2 [x m) ^ff^ $ *i£ *° u ii - - h h & a r-v x * ^<7>5;jf ii^ 

[0 0 7 7] 

CO^tSf 1 1 ^7A^'J>^It:-t7 h U ^-71 1 a& 
tfyyVl 1 b^f^^n-Cv^fPJJO^MU^g (Ag) , ^yV^K (Pd) S. 
tfffl ( C u ) <D&&fr h J?£ 1 0 0 n mOSIti 2 1, ZnSfcSiC^^ 

(^A-Jt=8 0 : 2 0) ^&&J?£ 3 9 nmOi2it#:l2 2 , m ( 
Cu) £±J&^£ LZ.tllZTfl'* -^A (Al) A s 2 3atm%iDn$^ # ( 
A u ) t6 ? 1 3 a t m%^Jjn $ *LfcJ? $ 5 n mO&|«Rf£lR 2 3a, ->'Ja> ( S 
i ) H44?$5n m(7)«S:SM 23b, ZnSiSi0 2 <om^ 
Jt= 8 0 : 2 0) 7&*«bfc&J¥S 2 0 nm<Z>&l|JI«ti£ll2 4 SrJH^^fy ^ffiK 
«fc •? L fc„ J£Lt K «t 0 , L 012 0 rt*^J& L tz 0 

[0 0 7 8] 

^K, L 0)12 O^jS^^J^iftl l^li>3 - hgii:-ty h L, 

mis $ **** t> , Loi2o±c7^'j ^^at^jSHS-fbttwue £ »r u 
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£ tilzX *) , yfr--? 1 2 a &CK^ > K 1 2 b (^';n'7f (V)l/-7"<7) b? 
•7^) =0. 3 2^m) ^^r-T^Ip^ 1 0 ^ mOS^tfiRIW 1 2^fiKL^o 
[0 0 7 9] 

l 0® 2 oRz/mm^mm 1 2 tf*5£j£$*l££#a&K l l £7>^;/ 9 'J 
>^tttc-b y H, ZnS<hSi02 Ojl^^-r y h ;Wfc = 8 0:20 
) tv^y^A (Mg) frbtzk 9—Y y h OpGWfcfflUT, Z n S t S i 0 
2 ^rl^t^^** y-^A (Mg) t (DW^Sti)^ 5 0 ! 5 0-C&&)¥£3 2 n 

mo l i tmmz*^ y ? -J y ym~ x <o mm Ltz 0 x o , l i e 3 0 ^ 

[0 0 8 0] 

#CK, ±fE£9!«t»M/i 1 2<7)«<h[0lD77ffi^fflv^-C, L 113 0 
mm I 3SrML^, ±3BL 1 fS#lM<7)^ |W| t^gj&ffluT, it^H® 
1 3±KI?£ 2 4 nmCOL 2 SESJg&fc;*'*-;' * <J >^Ci D&JBSLfco J^-tlC 
«t L 214 O^SL/to 
[0 0 8 1 ] 

' SfcK, iEIIWIll 2<^^tl^i:^feS:fflv>T, L2S4 0±tC^ 

® 1 4±UJ?S 18nm(7)L 3 ffiilil £ * ^ * '1 >^fetC«t ^ILfco Jt2Jl_h 
^ L3l5 0^tL/;o 
[0 0 8 2] 

^Lt, L31501C, T V )V^MUWimmm £ * M > - h V* K J: 
J? n--r >^"U £ftK^*ft£J!ai*L-CJ¥$ 8 5 ^ mO^JIii® 1 5 

[0 0 8 3] 

X2JL_tfrc <t 19 , mm 1 ^laii^^^ l£ 0 

[0 0 8 4] 

[+h>-7°;K7)fFfI] 

±is^M^j 1 ^Tfciaii^^TtT-v 7.?m-mmw. : ddu i o 

0 0, ^Hf^liS) Id-fc-yhU 5. 3 m/ s e c <7>$M£-C [II 
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-•f t: — .A & L 012 0 > L 113 0, L 2 * 4 0 Rt/L 3 1 5 0 WMi L > 1, 
7 R L LgEP^Kfclt* 2 Till— 8 T #—fg^ 2 T - 8 TfrbtkZ 

M^m^&tmLfco &mi-nm& i t zmt^^^^9~>^m^\ sb^7-p 

wCo^tliL 01 2 0 , L1130> L 2 1 4 0 L 3 V 5 0 ^tf>SE&K:33 
^T-en-Piil 2mW, 12mW, 1 0 mWRZf 9 mW(Cffi:Sc U ■fP^'W - P 
mi:ov^t(i4. OmWCS^L, SJg/W-P bi:o^tl±3. OmWCBje 

[0 0 8 5] 

fit, L0120, L 113 0, L214 OWL 315 0 CMLt, H£ 
/<7 - P r HK5e$ *t£ »f tf- A L ZmML, *f2ft^?>^#t^ 2 T# 

- -ev> 9 v -y * (± ^ n y 9 V y 9 &fg L , * 4 A ^ > * - /OV T f- y A *f iZX 
^ntkm^CO \^h^ U) J <;/Tw ( T w ! 9 U y 9 <D 1 mM) K 

«t l9#mL^o 15^7-P rfi, #tif^fB#U»tCov>TV>-f*i* 0. 7mWC 
iS!5£Lfco PJ^<7)|Sm*^l K^1- 0 
[0 0 8 6] 
[111 







2T C/N 


8T C/N 






(%) 


(dB) 


(dB) 


(%) 


L3 


5.2 


41.2 


49.6 


10.5 


L2 


6.2 


44.0 


49.8 


9.8 


L1 


4.6 


44.3 


53.5 


9.8 


LO 


5.0 


39.4 


53.0 


10.7 



in:^fi^:, L0120. L1130, L 2 1 4 0 RtfL 3 1 5 0 t i> 
-tfrKKMmZmLX&t) (4. 6%J£JUt) , &#&lf-^#tt (2 TC/ 

Nit : 3 9 d BJ^JLL, 8 T C/NJt I 4 9 d BJ^±> 77 * 1 1 %&T) 
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[0 0 8 7] 

jfcu, *° 'j ij - - v h & h 7*4 7s * vt<D3cw&u±^, nmn i <v±u 
mmmmm-rz l i mm, l 2 3 is^Mt tmztnrtig. 

WMU t<DitMMm (T 1 , T2, T3) fciffltieLfco LIE 
flJgl, L 2 SB&JR&tf L 3 fEilfllO^tji^ (T 1 , T 2 , T 3 ) tt-e-n-TtL 8 
0%, 6 9%Rtf6 3%"e*>ofc 0 
[0 0 8 8] 

mmm 2 ] 

L 1 |EilM> L 2 fSilllWL 3 lE^OJSKlBEKfc^-C, ZnStS i0 2 « 
(^^=8 0 : 2 0) tTi^-^i (A 1 ) ^<b&£*-y 
7h^^v\ CltUCJ:^ Z n S t S i 0 2 V>m&tfot T)l/< A (A 
1) t (Dfc^ik&ffi 4 5 : 5 5X~$>zmZtf-£ti*"ti2 0 nm, 1 1 nmW8 
n m<7) L 1 |EI1M> L 2 fS#lMS.^L 3 gBSHfc*/* y 9 'J > ?*&IC <£ 0 J&M L 

[0 0 8 9] 

[-9->-/;K7>fNiffi] 

JfcK, L0120, L1130, L214 O&tfL 3 if 5 0 CJtLT, 
7 - P r K KJg $ *i U - Hf tf - A L £ ra#t L , XftfaMfrfDRttm * flfflSc L £ 
o S4/W-Prli, #flf&8aOTKov>TV>1**i<> 0. 7mWtCiS:5eL7to 
<7)*^ L012 0, L1130, L 2 1 4 0 S^'L 315 0 <7)Rltf (if tlf 
ti3. 0%, 4. 2%, 3. 8%SO f 3. 0 %"Cab «9 . #tif^iEflf t & 
Rlt^^LTv^ (3. 0%J£Lt) o 
[0 0 9 0] 

[Hifcfli 3 ] 
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l i mm, l 2 KiiM^.^ l 3 mm^j&m^&^x, l a 2 o 3 , s i o 

2S^S i 3N 4 W?l^^-y'7 htv^^y->^ (Mg) frh & & * y h 
cOM^^fflv\ CtUCj;^ LaSiONivn^fA (Mg) t OJDK^Jtrt* 
*Sj 5 7 I 4 3 X&hW-^lfZtlZftll 8 nm, 18 nrnMl 5 nm^L 1 gE& 
L 2 gEHUKStf L 3 IE$1M^^^° * * 'J > ^ftK i^lgL fcffeli, mMM 

i ic it h *y y 7°^<Ditm t mm k l 3 (Ditummw * vm l 

[0 0 9 1 ] 

JfcK, L0120, L 113 0, L214 O&tfL 3150 K*tLT, 
7-P r J*K5E$tL^l/— *f If-A L fcHgftU *IE»BB5*ORIt^S:ffl!l^L7t 
o S4A'7-Prli, #1t#ffi$i«Cov^TV^-rti^ 0. 7mWCl^Lf: 0 

L0JS20, LIS 3 0, L2l4 0S^'L3i5 0ORIt$iiftif 
ti 3 . 3 %. 4 . 3 %. 4 . 8 %M 3 . 6 %X$> 0 , #1f fRISitS t +5t& 
^fLti^: (3. 0%J^±) o 
[ 0 0 9 2 ] 

t LT, ZnStS i O 2^rl^Xf±L a S i O N &±j£5fr t mfr W 
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